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(54) HONEYCOMB FILTER 

(57)AbstraGt: 

PROBLEM TO BE SOLVED: To provide a honeycomb fitter which can 
suppress excess increase in temperature and has excellent durability 
With tittle irregular temperature distributtoa 
SOLUTION: The honeycomb filter 1 is produced by joining and 
integrating a plurality of honeycomb segments 1 2 with a joining materia! 
8, each segment having many passing hoies 3 separated by partition 2 
and penetrating in the axial direction. The ratio ics/xa of the thermal 
conductivity ks of the honeycomb segment 12 to the thermal 
conductivity m of the joining materia! 8 ranges fi'om 5 to 300, The 
density pa of the Joining material 8 ranges from 0.1 to 4 g/cc. 
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* NOTICES * 

JPO and IfJPiT are not rssporistbie for any 
damages caused bi' the use of this transistfort. 

1. This document has been transiated by computer. So the transiatson may not mflect the orignal precSsely. 

2, **** shows the word which can not be translated, 
3in the drawings, any words are not transiated. 



CLAIMS 



[CiaimCs)] 

[Ciaim 1]Two or more honeycomb segments which have the drcuiating hoJe of a Jarge number penetrated to 
shaft orientations divided by a septum are the honeycomb fiiters which come to carry out uniting via a jointing 
material, A honeycomb fifter which a ratio of themiaf conductivity kappas of said honeycomb segment to tiiermal 
conductivity kappaa of said jointing materia! and !<appa s/kappa a are within the limits of S-300, and is 
characterized by density rhoa of said jointing material being tn a range which is 0.1-4g/cG. 
[Claim 2]The honeycomb ftfter according to claim 1 , wherein the calorific capacity Ha per unit voiume expressed 
v/\th specific heat Cpax density rhoa of said jointing material is in the range of 0,1x10®- 3x1 O^J/m^-K. 
[Ciaim 3]ThQ honeycomb filter according to ciaim 1 or 2, wherein a jointing materia! has a stoma, 
[Claim 4]A honeycomb filter ©ven in any 1 paragraph of Claims 1--3, wherein a jointing materia! contains metal, 
[Ciaim 5]A honeycomb filter ^ven in any 1 paragraph of Claims 1~4 containing two or more jointing materials in 
which both [ one side or 3 thermal conductivity kappaa and unit volume differ. [ of the calorific capacity Ha ] 
[ both 3 

[Claim 63A honeycomb filter given in any 1 paragraph of Claims 1-5, wherein a coefficient of tiiermal expansion 
of a Jointing material is the range of 1x10"^ - 8x1 0"V**. 

[Claim ?3A honeycomb filter given in any 1 paragraph of Claims 1-6, wherein a honeycomb segment uses a 
silicon carbide or silicon-silicon caribide composite materia} as tiie main ingredients, 

[Claim 83a honeycomb illter given in any 1 paragraph of Claims 1-7, wherein an oper»ng of a predetermined 
circulating hole in a honeycomb segment is closed in the end face of 1 and an opening of a residual circulating 

hole is closed in other end faces. 

[Claim 93a honeycomb ftfter given in any 1 paragraph of Claims t-8 to which more than 70 capacity % of a 
honeycomb filter is characterized by a cross-section area comprising a honeycomb segment which is SOOmm^- 
lOOOOmm^. 



[Translation done.3 
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* NOTICES * 

JPO md INPiT are not responsible for ar^y 
damages caused by the use of this translation. 

1. ThiS document has been translated by computer. So the translation may not reflect the ongina} precisely. 

2, **** shows the word which can not be translated, 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the InventionlAbout the honeycomb filter used for the fine particle coiJecttng ^Iter in exhaust gas, such 
as an intemal-combustton en^ne and a boiler, etc., this invention can control the exces;$)ve rise of especially 
temperature, and relates to the honeycomb filter which excelled [ dispersion / in temperature dislaibution 3 in 

endurance few. 
[0002] 

[Description of the Prior ArtjThe honeycomb filter is used for the catching filter of the particles in exhaust gas, 
such as an internal-combustion engine and a boiier, especially a diesei emission particulate, etc. 
[0003]As the honeycomb filter used for such the purpose generally shows drawing 8, it has the circuiating hole 3 
of a large number penetrated to an X axial direction divided by the septum 2, and while becomes an opposite 
hand mutually and the adjoining circulating hole 3 has the structure closed at the end so that the end face may 
present the shape of a checker. A processed fluid flows into the circulating hole 3 3 where the input side edge 
42 is not closed, Is,, the circulating hole where the tap hole side edge 44 is closed, in the honeycomb filter which 
has such a structure, it is discharged from tiie circulating hole 3 where it is closed through the porous septum 2, 
the next circulating hole 3 42, i.e., input side edge, and the tap hole side edge 44 is not closed Under the present 
circumstances, the septum 2 serves as a filter, and the soot (soot) etc. which are discharged, for example from a 
diesei power plant are caught by the septum, and accumulate on a septum. The temperature distribution Wfthtn 
honeycomb structure became uneven by a temperature change with rapid exhaust gas. or local generation of 
heat, and the honeycomb filter used for this appearance had problems, such as producing a crack in a 
honeycomb filter. When used as a filter (henceforth DPF) which catches the particulate matter under exhaust atr 
of a diesei power plant especially, Oollected carbon particulates were burned, to remove and reproduce is 
required, the local temperature rise started on this occasion, and there was a problem of being easy to generate 
I the decline in regeneration efficiency by uneven-iztng of regenerating temperature and the crack by big heat 
I stress. Since the temperature distribution at the time of reproduction was not uniform, it was difficult to 

consider it as the optima! temperature over the whoie filter, and it diffscufe to aim at improvement in regeneration 
efficiency 

; [0004]For this reason, the method of joining the segment which divided the honeycomb ftiter into plurality with a 
jointing material was proposed. For example, the manufacturing method of the honeycomb structured body which 
joins many honeycomb bodies to the US,4335783,8 gazette with a discontinuous jointing materia! is indicated. 
Extrusion molding of the matrix segment of the honeycomb structure which consists of a charge of a ceramic 
materia! is carried out to JP,S61-S1240,B, After processing the peripheral part after calcination and makirig it 
smooth, the mineral composition after calcinating to the joined part is substantially [ as a matrix segment ] the 
same, and the themal-shock-reststance rotation accumulation type which applies and calcinates the ceramic 
jointing material in which the difference of a coefficient of thermal expansion will be 0.1% or less In 800 ** is 
proposed. The ceramic honeycomb structured body which similarly joined tiie honeycomb segment of cordierite 
to the SAE paper 860008 in 1986 into cordierite cement is indicated. The ceramic honeycomb stmctured body 
which furthermore pasted up the honeycomb ceramic member on JP,H8~2824e,A by the nature sealant of 
elasticity which consists of the inorganic fiber, the inorganic binder, organic binder, and inorganic particle which 
are each other interwoven with in three dimensions at least is indicated. Thermal conductivity is high and to 
prevent a local temperature rise and to prevent breakage of the honeycomb filter- oy heat stress is also tried by 
making a honeycomb filter using the material of a heat-resisr.ant hign silicon carbide ey;,tem. etc. 
[0005]However, aithough the breakage by heat stress can be controlled to same extent by L which segment 3 
depending especially and/or using a .heat-resistant high materia! like the material of a silicon carbide system. 
The temperature gradient of the peripheral part of a honeycomb filter and the central part could not be 
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canceled, but it was insufficient in respect of Improvement in the endurance by uniform reproduction. It was, also 
when local generation of heat at the time of reproduction arose. 

[0006]Seaiant Qointing material) layer thickness is 0.3~5 mm, and the filter which equalizes the whole 
temperature and a partial cinder does not produce easily due to considering it as the ceramic filter aggregate of 
the thermal conductivity 0.1 - 10 W/mk is indicated by the JP,2001-1 621 1 9,A gazette. However, by making the 
thickneas and the thermal conductivity of a jointing material into a fixed range, control the temperature gradient 
generated when what can eliminate a partial cinder and can raise the regeneration efficiency of a soot carries 
out elevated-temperature generation of heat locally, and not enough to stop heat -srtress — a soot — in respect 
of improvement in the refreshable amount of marginal soots, it was insufficient. Can adjust the thermal 
conductivity and caiorific capacity of a jointing materia! by changing the thickness of a jointmg material as 
tndir:ated by the ^zette, but. Since another fault that decrease the usable ares of a filter and the characteri.s.tic 
of pressure loss with a soot falls wilt be produced if tiie thickness of the jointing material is increased, When it is 
goirtg to coritroi the pressure loss of low-fever conductivity, high temperature capacity, and a filter by thickness 
of a jointing material, it becomes the rebellion characteristic and there is a limit In seal tiiickness actually 
applicable to a filter. 
[0007] 

[ProblemCs) to be Solved by the InventionjEven if it does not change the thickne,5s of a jointing material, 
especially the place that this invention is made in view of such a situation, and is made into the purpose can 
control the excessive rise of temperature, and there is in providing the honeycomb filter excellent in endurance, 
[0008] 

[Means for Solving the ProbiemjThts invention is a honeycomb filter in which it comes to carry out uniting of two 
or more honeycomb segments vihiob have the circulating hole of a large number penetrated to shaft orientations 
divided by a septum via a jointing material A ratio of thermal conductivity kappas of said honeycomb segment to 
thermal conductivity kappaa of said jointing material and kappa s/kappa a are within the limits of 5-300, and 
density rhoa of said jointing material provides a honeycomb filter In a range which is 0.1-4g/oc. 
[OOOSjIn this invention, it ts preferred that the calorific capacity Ha per unit volume expressed with specific heat 
Cpax density rhoa of said jointing material is in the range of 0.1x10^ - 3x10^J/m^-K. It is preferred that a 
jointing material has a stoma and it is preferred that a jointing material contains metal. As for a honeycomb filter 
of this Invention, it is preferred that two or more jointing materials in which both [ one side or ] thermal 
conductivity kappaa and unit volume differ are included, and it is preferred that a coefficient of tiiermal 
expansion of a jointing material Is the range of 1x10"^ - 8x1 0~V**. [ of the calorific capacity Ha 1 [ both ] It is 
preferred that a honeycomb segment uses a silicon carbide or siltcon-siiicon carbide composite material as the 
main Ingredients. An opening of a predetermined circulating hole in a honeycomb segment of this invention is 
closed in the end face of 1, It is preferred that an opening of a residual circulating hole is closed in other end 
faces, and it is preferred that more than 70 capacity % of a honeycomb fitter comprises a honeycomb segment 
whose cross-section area is 900mm^-10000mm^. 

[00103 

[Embodiment of the Invention] Hereafter, although the honeycomb filter of this invention is explained in detail 
according to Drawings, tfiis invention is not limited to foHovving embodiment.'i. Untess a section has a notice 
especially in below, the vertical section to the direction of a circulating hole (X axial direction) is meant. 
[001 1]The honeycomb filter 1 of this invention is a honeycomb filter in which it comes to carry out uniting of two 
or more honeycomb segments 12 which have the circulating hole 3 of a large number penetrated to an X axial 
direction divided by the septum 2 via the jointing material 8, as shown, for example in drawing Ji..(a), (b), and (c). 
[0012]The ratio of thermal conductivity kappas [ as opposed to thermal conductivity kappaa of the jointing 
materia! 8 in the important feature of this invention ] of the honeycomb segment 1 2, namely, kappa s/kappa a — 
5-300 ~~ it is 8-28Q, and that are within the limits of 10-250 still more preferably, and 0.1-4g/cc density rhoa 
[ 0.3~3.5g/cc ] of the jointing materia! 8 is in the range of 0.5-3.0g,''cc sti!! more preferably preferably preferably. 
By controling fn su:h d range, ti->e excessive rise in heat and/or temperature gradient ot a honeyromb filter can 
be confolitjd and endure nc.,^ inprovf ^ H can bo considered as the honeycomb filler which could control the 
maviriLtm temperat ji-e ard . r ^enpercture ^'adient at the time of the reproduction at the time of using 
■jsoecidliy fi *-c -'f->'COTiO tite >■<■.( D>'\- ^-d pxcelfent m sndurancs 

rCOISjFor ^,x^nio>'i Mien d ho-e,.cr b ' i'- ed " ^ = - l.jI .cot,mjlrftes in 3 -'Me- Out if the rfi-ioun^ uf 
ocoos'tfon -QOti> incrcxiors ihe o- - > orj-*^ --j - j-e t'* of reprod icmot wi!! vec^ me large the 
if^axintjm temperature to oroauco a id the temoeraturs gradient to generate wu .net ease nru heat stre s vvi I 
become large. In such a case, tn order to control a temperature gradient and to control generating of heat ^stress, 
it IS important to control the ratfo or thermal conauctivtty kappas of the honeycomb se^ent 12 to thermal 
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conductivity kappaa of the jointing materia! 8, i.e.. a kappa s/kappa a vaJue, rather than to only to controi the 
thermai conductivity of the honeycomb segment 12 or the jomting material 8. If a kappa s/kappa a value is too 
sma!i, in order that the jointing material 8 may not contribute as a thermat bresk, tendency for the 
temperature gradient in a honeycomb se^ent to become large by the effect that heat gets across to the next 
honeycomb segment via the jointing rfiatena! 8 arises. On the other hand, if a kappa s/kappa a value is too iange, 
to the honeycomb segment 12, since the tbetmsl conductivity of the jointing material 8 is too smaii, the 
temperature ©'adient produced in the Jointing materia! 8 wiii become large too much, and it wtii become easy to 
produce a crack in the jointing material 8, and wiil resuft in breakage of a honeycomb filter depending on the 
case. 

[00 h5]It combines, and since it wtii not depend on the vaiije of th? thermal conductivity of the jointing materia! 8 
but Will bsGome di^ticuit to contribute the jo nt ng -laifis;!! 8 as i -rermal break if density rhoa of ths Jointing 
materiai 8 is too smaii, the lemperaLure graait'it :>roOucfcd Ir: a se^g-^renl by the effect that heat gsts across Lo 
the next se^ent via the jointing n-^atoriai 8 beco-^nes iarc:e. On the other hand, if density rhoa of the jointing 
material 8 is too larg-e, the temoeratLire ^rrs-i ep*. p'oduc&d jointing JYiatenaS 8 inside will become large too 
much, and tt will become easy to produce a craci' ir the jointing tnaleria! 8 Therefore, tl can be considered as 
the honeycomb fiitef excelient in endurance by coritroiiing: a kappa s/kappa a value and the vaiue of rhoa in the 
range of above-mentioned this invention. 

[0015]in this invention, thermal coriductivity kapoas of the honeycomb segment 12 means the thermal 
conductivity of an average of the septum 2 of the honeycomb segfment 12, and the peripheral wbW 7, and the 
circulating hole 3 is not included, Tne ratio of thermal conductivity kappas of the honeycomb segment 12 to 
thermal conductivity kappaa of the jointing material 8, i.e., kappa s/kappa a. means the ratio of the average of 
thermal conductivity kappas of each honeycomb segment 12 in the honeycomb filter 1, and an average of the 
thermal conductivity of the jointing material 8. 

[0016]Since it will become difficult to contribute the jointing material 8 as a thermal break if the calorific 
capacity Ha per unit volume of the jointing materia! 8 is too small, heat gets across to the next honeycomb 
segment 12 easily via the Jointing materia! 8, and in this inventjon, it becomes easy to produce the temperature 
gradient within the honeycomb segment 12. On the oUier hand, if Ha is too large, the temperature gradient 
produced in jointing materiai 8 inside will become lar^e easily, and it wiil become easy to produce a crack in tJie 
jointing materia! 8. Therefore, the calorific capacity Ha per unit volume expressed with specific heat Cpax 
density rhoa of the jointing material 8, It is preferred that it is in the range of 0,1x10® ~ 3x10®J/m'^-K, !t is sttii 
more preferred that it is in the range of 0.3x10® - 2.5x1 0®J/m^-K, and it is most preferred that it is in the range 
of 0.6x10^ - 2.0x1 O^J/m^~K. 

[0017]The vaiue of kappa s/kappa a and the vaiue of rhoa are controllable in the range of this invention by 
choosing appropriately the construction materiai of a honeycomb segment, the construction materia! of porosity 
and a jointing material, etc. As a concrete desirable controi means of the value of kappa s/kappa a, and the 
value of rhoa, a Jointing materia! has composition which has a certain set-up stoma, and lowering to the vaiue 
with an eye on the density of a jointing material is mentioned. According to this means, the calorific capacity Ha, 
density rhoa. and therrrsal conductivity kappaa per unit volume can be adjusted in the direction lowered 
simultaneously. In order for a jointing materiai to have composition which has a stoma, when forming a jointing 
material, for example, the method of adding the ostomy material which contains the hole of fixed voiume 
beforehand is mentioned to the raw material of a jointing material. As suitable ostomy materiai, the empty capsid 
of various inorganic matter, such as balloon-like foamed resin and a milt balloon, and organic construction 
materiai, etc, are mentioned. If it is possible to establish the process of heat treatment after junction, there is 
also the method of adding the particles of starch [ which forms a stoma ], ceiluiose, various inorganic matter, 
and organioity construction material as ostomy material by burning down or fusing with prescribed temperature. 
[OOlSjit is mentioned that a jointing materia! has composition containing meta!, such as a meta! fiber and 
particles, as another desirable control means of a kappa s/kappa a value and the value of rhoa. According to this 
means, thermal conductivttv, calonfic capacity, and density can be adjusted in the direction raised 
sintJtansously As de<?it'abk m<=-tai, a to'-x ^broi.« '"-irtt'^'-",^' 'S mentioned «';peoia!!v pr^fefably ooyio^t. stainless 
.=;tee! etc It i? mentioneo tnat a jont -< ""3t«:" 'j. -s", . Dnpc; tion ccn::aini'ig high-density materia!, for example, 
strcoriiurn iii cjte, ^irooMC, 'Ac as ctr\r> :■>■ je.> -j: . tic ■.■ i t'lc vcl'je of \apf 3 s/k.5ppa a and ';ho 

i'aitie of fhoa A>.nordine to thir 'nt j'r, r r .-r • v.:'t ^• oi a'p-ng only <-uicr!"l<. capacity and 
lowering thermai conducbvity. 

l"OOI9lBv changing the ravv material presentation at the time of ■'orming a -lonsycomb sesment, the pcrtioie 
diameter of a raw material, etc., kaooas can be changed and a kappa s/kappa a vaiue can also be made into the 
suitable range. For example, when porosity can be enlarged, thermal conductivity can be lowered and meta! 
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silicon and silicon carbide are used as a component of a honeycomb segment by using an ostomy agent as a raw 
materia! of a honeycomb segment, thermal conductivity can be raised fay eniarglng the ratio of metal sHicon, The 
honeycomb segment of this invention can be suitably manufactured by choosirjg these msans suitably, or 
combining and using. 

t0020]That two or more jointing materials in which thermal conductivity kappaa differs from both both [ one side 
or ] Ha per unit volume are included also has a preferred honeycomb filter of this invention. For example, 
generation of heat of a center section is in a honeycomb filter especially is iarge, when using it as DPF, 
Therefora, as showr:. for e.<cimple in drawing 2, when thermal conductivity kappaa uses the high jointing material 
I SB with the iarge calorific capacity Ha For a center section at the jointing materia! 8A with small calorific 
capacity pe*" unit volume with smaii thermal corductivity, and a peripheral part. The rise in heat of a center 
seci-ton is controilfiri and the teniperafcure distriburion in a hons/comb filter becomes more uniform. Thus, 
honeycomb segments can be joined using a cSft"arent;oint;ng material according to the required characteristic in 
a filter, and the endurance of a honeycomb filter ca'i b& 'aised more by controlling tno temporaturc gradient in a 
filter. There i'l. no restriction in part.iciilar in i.nis cor'ibindtion, and according to structure, a situation used, etc. of 
a honeycomb filter, several jointing materials in which kappaa differs from Ha can be combined so that the 
temperature distribution of the whole honeycomb filter may become uniform. The jointing material in which 
. kappaa differs from Ha can be made by the means which used the above, an ostomy agent metal, high-density 
material, etc, 

[002l3Since it will be easy to produce a crack in a thermal shock etc. if thermal expansion is large as a jointing 
materia! in the honeycomb filter of this invention, what has a comparatively low coefficient of thermal expansion 
is preferred. The coefficient of thermal expansion in the range of 20 - 800 ** of a bonding agent has the 
preferred range of 1x10"^ ~ 8x1 0~V** its range of 1.5x10"^ ~ 7x10"^/** is stil! more preferred, and its range of 
2x10"^ ~ 6x10"^/** is the most prefejred. It is not desirable in order that heat stress may concentrate on a 
joined part at the time of heating and cooling, if the difference of the coefficient of thermal expansion of a 
jointing materia! and a honeycomb segment is too large. The difference of the coefficient of thermal expansion 
from 20 ** to 800 ** of a jointing materia! and a honeycomb segment is below 1x1 0"V** preferably. A jointing 
material is used usually suitably [ what used Ceramics Sub-Division as the main ingredients }. As a raw material 
for forming a jointing material, for exampfe Particles, or textiles and colloidal silica, such as aluminum silicate and 
aluminium phosphate, coHofdal on© of colloidal alumina etc, — as stated previously, according to the required 

I characteristic, tJie particles of metal, such as a mete! fiber, ostomy material, and various Ceramics Sub-Division, 

I etc. are used for the mixture of sol. 

[00??JIn * ir> invention the matn ingredients of a honeycomb segment Tie cotdiente from viev/points of 
inff n i\<j M< ot rei>ii.taf ce etc mul ite =i!f rt tna A "?pfnp! sshcr n c d'b(d< rfnd iIk on i rfrbide-t^ofiienti system 
compO£.fte moteftai a "^ihcon-Mi oc n cjrbid-^ ' /^tem ^on-^osi e na enai Although it is preferred to consf-t of at 
least one sort of '■)( jt( nah c no c > ^I'or- jo p c ' rof^-^-^-^o" licon nitndc ithium alummi im silicate 
akin inuni titarn'r ^ <. d rHu 1 1 > ■\ </ U fti i u * i > n ^ on t it.fniji conductivity and in fesp«='rt of 
he it re'^i^taof'tr Erpe::faiiy the s Itcon carDide or ss tcc'-s lico" ca^oide composite naterial ts suitable Here as 
ror the main n^redients' more than 50 mass 'k of a honeycomb regment mean-? [ mot e than 70 mass % ] 
f (Mi-.utut;inff iTi> re t'lan 80 mast. % stfli murt^ pf eferably prefetdbiy Wl>t-ii a hoiifc-ycomb segment uses the 
composite materia! of metal silicon ^Si} at d siiicon carbide CS(C) as Ihe main ingredients in this inv/entiun if there 
are too tew St contents s,pec.fied bv Si/CSi-'-SiC) of a honeycomb segment, the eTeot of St addition wiii become 
in hatd to b'=' arauiffd and it 50 mass % is exceeded, the effect of heat-resistant and high heat conductivity 
which IS the feature of SiC will becoine s hard to be acquired Therefore, as for a Si content, ft is preferred that 
it rs five to 50 mass %, and (t is still more preferred that it ts ten to 40 mass %. 

[0O233As for the septum of a honeycomb segment fn this invention, it is preferred that tt is a porous body which 
plays the role of a filter. Although there is no restnction in particular in the thickness of a septum, if the 
pressure loss at the time of a processed fluid penetrating a porous septum If a septum is too thick becomes 

' la'-^e too much and 3 septum is too th n the intensity as a filter runs short and it ts not respt: ti.f- v desirable 
The range of 30 230U mioromctc f thir i<n ^ ^ JO-IOC^ l^„ o ^-^^ '^'^ o*^ of d septum is ^»0- jDO micnuneters 

; most preferabiv stiil more preteraoiy. 

LC024]Afthoj^ H>^^'e !s rr -^n i> i in part CL-iaf i tne lb s's i jm>jer 'jf tl < ncuiattns; hoics per 

unit ■^i cl"io i tt um) ff _ tirn-'/t-onib unif-'tL n this invention if t (i^il isit too low Th^ n*f^ns ty -^iirj 
efff^cti/e &C \ eieoTtojic surfs ("j' ,,.rc3) ei> a filter run short, and if rt-li dtn-^P) is too lar^^e pre u''e ios-> n c^sse 
a processea fiuia fiows wis! become larf^e. Preferably cell density 6-2000 ceil / square inch 5,0.9 to J i i cell ,'cm '), 
further — cosirable ~ SQ-IOOC ccl' / squase inch <1 8 to 155 ceii /cm^) t s the ange of 100-400 cell / 
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square inch (15,5 to 62.0 cell /cm^) most preferably. Although there is no restriction in particular in the ssctiona! 
shape (ceii shape) of la circulating hois, it is preferred that it is either of the viewpoint on manufacture to 
triangles, quadrangies, hexagons, and corrugated shape. 

[0025lln this ins'ention, although there is no restriction in the size of a honeycomb segment, if each segment is 
too large, the problem of breakage by -;eat stress wt!l arise, it becomes complicated, if too smai! unifying 
according to manufacture and junction of each segment, and it is not desirable, A cross-section area the size of 
a desirable honeycomb segment 900mm^-1 OOOOmm^. It is stili more preferably preferred SOOmm^-SOOOmm^ and 
that are 900mm^~3600mm^ most preferably, and more than 70 capacity % of a honeycomb filter comprises a 
honeycomb se^ent of this size. Aithough there is no restriction in particular in the shape of a honeycomb 
segment, as shown, for example in drawing 1 (a), sectionaf shape Quadrangular shape. That is, a honeycomb 
segment can make a basic shape what is square pole form, and the shape of the honeycomb segment by the 
side of a periphery can be suitably chosen as dr:awing..1...(b) and (c) according to the shape of the honeycomb 
' filter at the time of unifying so that it may be shown. 

[0026] Sectional shape of the honeycomb filter of this invention can be made into polygonal shape and odd 
i shape, such as racetrack shape, the shape of an ellipse, elliptical, a triangle besides a circle configuration, an 
abbreviated triangle, a rectangular head, and approximately quadrangular shape, as restriction in particular not 
had, for example, shown in drawing 2. Although there is no restriction in particular in the thermal conductivity of 
the whole honeycomb filter, heat dissipation is too large, and when thermal conductivity is too high, even if it is a 
i honeycomb filter of this invention, since temperature does not fully rise at the time of reproduction but 
i regeneration efficiency falls, it is not desirable. Since there is too little heat dissipation when thermal 
i conductivity is too low, a rise in heat is too large and is not preferred. The thermal conductivity at 40 ** is 20 ~ 
I 50 W/mK most preferably 1 5 to 55 W/mK still more preferably ten to 60 W/mK. 

[0027] As for especially the honeycomb segn^ent 12 in this invention, v/hen using as DPF, it is preferred that the 
opening of the predetermined circulating hole 3a is closed in the end face 40 of 1 , and the opening of the 
residual circulating hole 3b h dosed in other end faces 48 as shown in drawing 3. it is prefen-ed that while 
becomes an opposite hand mutually and the adjoining circulating hoie 3 is dosed at the end so that the end 
faces 46 and 48 may present the shape of a checker as especially shown in drawing 3. By dosing to this 
appearance, it can pass along ihe septum 2 and can flow out of other end faces 4B, when a processed fluid 
passes along the septum 2, the septum 2 can achieve the duty of a filter, and the processed fluid which flowed, 
for example from the end face 46 of 1 can remove an object. 

[0028]As a materia! used for closure, one sort or two sorts or more of materials selected from the things quoted 
as Goran irs Sub-Division whch can be used co ^'onientiy for an above-mentioned honeycomb segment or 
metai c^n be u^.f! c onvwKently 

[0029]Tht hont vcnmb filt'-^r of this invention as. catalyst support Purificatton of the exhaust gas of burners, such 
as tht rmornoU~>r' vuf ft cj . an fnte> nal conbustton engine, or a boiler, Or when it is going to use for refining of 
liquid fut ui Fiseoij' fu*! iL iS: preferred to make the honeycomb filter of this invention support the metal which 
has a catalyst for ei'£mpie, catalyst ability it fs preferred for Pt, Pd, and Rh to be mentioned and to make a 
ho,!c 'comh hher support at leest one ot sorts of these as a metaled typical thing which has catalyst ability. 
[0030jThe manufai turitig method nf the honeycomo filter of this invention is explained below. As the precursor 
P'jvvder end f a honeycomb filter the aoove-mentioned suitable material, for example, silicon carbide powder, is 
used, a binder for example, methvl cellulose tirid hydroxypropoxyl methyl cellulose are added to this, a surfaoe- 
' active agent and Abater arc added f jrther, and a reversible plastic matter is produced. The honeycomb se^ent 
which has predetermined shape is obtained by carrying out extrusion molding of this plastic matter. This so that 
the end face may present the shape of a ched<er, for example after desiccation by microwave and a hot wind, 
While becomes an opposfte hand mutually and the a(i"otning circulating hole 3 closes with the material used for 
rnanufrffiure of & honeycomb filter at the erid an ^ the same material, After drying furthermore, heating 
degreasirg is corned out ir N^ atmospl-e'--^ at c -ne noneycomb segment of predeter-mined thermal conductivity 
kapp^^ ts c htaired ly c-^lct az ns; in nerc atmospheres, such as Ar, after that After joining the obtained segment 
uSiH'^, ii>inir>rf fte'irti^-l >-^w ma^f^riais such as ceramic cement containing metal, such as an ostomy agent and a 
netal hish den&.t*/ nate-^al etc , *cr example dry hardening can be carried out at 200 **, and a 
huie corth tiite'- can be of:taiii(='a 

[OO^^IJ s ihi^ Tit^tf- ,j:i wI'kI] d pe'< or mlled in the art usually performs may be sufficient as the method of 
m k n^ the -^pu j+acti. ed ho-ieyoo-~ib fiter support a catalyst, for example, it can carry out the wash coat of the 
cataivst slurry, and can make a catalyst support by drying and calcinating, it joins, after making a honeycomb 
segment support a catalyst, and a catalyst may be made to support, after it is good also as a honeycomb filter 
and considering it as a honeycomo filter. 

I http://www4.fpdi.lnpltgojp,''cgt~btn/tran_web cgi eije?atw,u=:http%3A%2F%2Fwww4,ipdl.inpitgQjp%Z.. 2010/09/13 



JP.2003-117322,A [DETAILED DESCRIPTiONj 



6/8 ^— V 



[00323 

fExampiejHsreafter, afthough this invention is explained stii! in detail based on working exampfe, this tnventton is 
not limited to these working example. 

[00 3 33vProauction of a honeycomb segment) As a raw material, SiC powder and metal Si powder. And poly 
methyl methacryfate was mixed as ostomy njateriai with the mass ratio shown in Table 1 , methyl cellulose and 
hydroxypropoxyi methyl cellulose, a surface-active agent, and water were added to this, and the reversible 
plastic nnatter was proauced. Extrusion molding of this plastic matter was carried out, it dried by microwave and 
a hot wind, and about 31 0 cells 'cm^ (200 ceii ' square inch), -snd a section obtained the square whose cell 
density the lh:ckn«; s of a septum is 380 micrometers and is 35 mm per side, and the 152-mm-!ong honeycomb 
segment. While becomes an opposite hand mutually and said adjoining circulstirg hole closes this with the 
material used for manufacture of a honeycomb filter at the end, and the sam?: materiel so that the end face may 
preserit the shftoe of r checker. After making it dry, it degreased at about 400 among atmospheric air, it 
calcinated at about 1^150 in Ar inert atmosphere after that, and the segments A and B of the honeycomb filter 
of the Si combination SiC were obtained. 

[0O343The porosity, the four-point flexurai strength, the Young's modulus, and the thermal conductivity of the 
honeycomb segments A and B were measured, and the result was also shown in Table 1 . Porosity was measured 
by the Archimedes method. Thermal conductivity was measured with the laser flash method to JIS R161 1 based 
on the method of a description. Four-point flexurai strength and Young's modulus were measured by the method 
based on JIS R1801. 
[0035] 

[Table 1] 
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[0036](Preparation of a jointing material raw material) By the presentation shown in Table 2, the nature textiles 
of aluminoSilicate wtt;h a pitch diameter of 100 micrometer!?, Colloidal .silica 40 mass % solution and clay were 
mixed as a silicon carbide granular material with a pitch diameter of 100 micrometers, zirconium silicate, and an 
inorganic binder, water was added, kneading was performed for 30 minutes using the mixer, and the jointing 
material raw materials 1-5 were prepared. It is here, and the jointing material raw materials 2 and 3 add foamed 
resin as ostomy materia!, and add Cu textiles 1 mm in tengtii as a metai fiber from the jointing material raw 
material 4. It changed to silicon carbide, the thing using zirconium silicate was changed to the jointing material 
raw material 6, the nature textiles of aluminosiiicate, and silicon carbide, and what was prepared using zirconium 
silicate and colloidal silica was used as the jointing material raw materia! 7. Dry hardening of the jointing materia! 
raw materials 1-7 was carried out at 200 **, themral conductiwty, density, and calorific capacity after 
considering it as the jointing materials 1~? respectively were measured, and t^ie result was shown in Table 3. 
Thermal conductivity was measured with the laser flash method to JIS R161 1 based on the method of a 
description. Calorific capacity measured density for specific heat capacity by measurement and also the 
Archimedes method by the laser flash method based on J1SR161 1, and asked for both product as calorific 
capacity. 
[003?] 

:Table 2] 
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[0038] 
[Table 3] 
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[00-39j(Working example 1-5 and comparative examples 1~3) After using the honeycomb segments A and B 
obtained by the above-mentioned operation, and the jointing materiai raw materials 1-7 in tine combination 
shown in Table 4, joining a honeycomb segment and carrying out dr/ hardening at 200 +*. by cutting. The with a 
[144 mm in diameter and 152 mm in length ] which are shown in dbrBvving 4 cylindrical honeycomb filter for DPF 
was obtained. The produced honeycomb filter is connected to the exhaust pipe of 3 I. of direct injection type 
diesei power plant. An engine is operated using gas oil containing 30 ppm Ce fue! additive by low DIA, After 
accumisiatifig the soot (sooU of a stipulated amount in a filter, temperature up of the honeycomb filter was 
continuously carried out to 600 *+ by the propane burner, the inside of a honeycomb filter was made into 18% of 
oxygen density by the change of the bypass valve, and the soot was reproduced Every 2g/!. of quantity of the 
soot is increased from I. in 4g /, the amount of catching deposiUon soots at the time of a crack being obser,/ed 
in a filter end surface in microscope observation was made into the amount of marginal soots, and the result was 
shown in Table 4, As shown in Table 4, the honeycomb filter obtained in working example 1~5 shows the kappa 
s/kappa a value and Ha value of this invention. 

Compared with th© honeycomb filter obtained by the comparative examples }-3 which show the kappa s/kappa a 
value and Ha value besides the range of this invention, it turns out that the value of the amount of marginal 
soots is clearly excellent greatly in endurance. 



[0040] 
[Table 4] 
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[004l3CWorking example 6 and 7} It is the same method as working example 1 except having considered it as the 
jointing materiai of combination as shows the jointing materiai of the Jointing material 8A (portion of the cross 
shape jointing material which passes along a center;, and ihe Jointing material 8B (periphery) in Table 3, as 
shown in drawing 5, The honeycomb filter was created and marginal soot alimentatson was measured by the 
same method as working example 1, As shown in Table 5, by using a jointing materiai with a small value of 
thermal conductivity and calorific capacity for a periphery, it became in the direction which temperature 
distribution does not produce more easily, the amount of marginal soots went up by one rank as compared with 
working example 1 and 3 using only one kind of jointing materia! as a jointing material, and endurance of a result 
increased further. 
f0042] 

[Tables] _ _ 
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[0043] 

[Effect of the InventionJSince the ratso of thermal conductivity kappas of said honeycomb segment to thermal 
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conductivity kappaa of a jointing material and kappa s/kappa a are within the limits of 6-300 and the honeycomb 
filter of this invention had density rhoa of said jointing materia! trs the range which is 0.1-4g/cc as stated above, 
good endurance was shown. Afthough the honeycomb fiSter of this invention is especially used for DPF suitably, 
the effect of this invention suppresses an extremes-of-temperature rise of a filter, and is in making temperature 
distribution in a filter uniform, and the use is not restrictsd onfy to DPF. 



[Translation done.] 
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* NOTICES * 

>!PD and !NPIT ars not responsible for any 
damages caused by the ms of this translation. 

IThis document has been translated by computer. So the translation may not reflect the ori^na! preoisety. 
2.**** shows the word which can not be translated, 
3,In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing JjThe typical perspective view showing one gestatt of the honeycomb segment which (a) requires for 

tills invention, the typicai perspective view in which (b) shows one gestait of the fiiter of this invention, and (c) 

are the typical top views showing one gestait of the honeycomb filter of this invention. 

[Dra win s: 2]it is a typical top view showing another gestait of the honeycomb filter of this invention. 

[Drawing 3] ]t is s typical perspective view showing another embodiment of the honeycomb segment concerning 

this invention. 

{SmMoaJlJt is a typical top view showing the honeycomb fitter of this invention created in worl<lng example 1-5. 

[Prawing Sjit is a typical top view showing the honeycomb filter of this invention created in working exampie 6 
and 7. 

[Drawing Sjit is a typical perspective view showing the conventional honeycomb fiiter. 
[Description of Notations] 

1 [ — A periphera! wali, 8, 8A, 88 / — A jointing materia!, 12 / — A honeycomb segment, 42 / — An input side 
edge, 44 / — A tap hole side edge. 45 48 / — End face. 1 — A honeycomb fiiter, 2 — A septum, 3, 3a. 3b — A 
circulating hofe, 7 



[Translation done,] 
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* NOTICES * 

JPO and li^FiT are not responsibie for any 
(Jamagss caused by the use of this translation, 

1 .This document has been translated by computer. So the transiation may not reflect the oriiginar preoisely. 
2.**** shows the word which can not be translated 
3.ln the drawings, any words are not translated 



CORRECTION OR AMENDMENT 



[Kind of official gazetteJP minting of amendment by regulation of Patent Law Article t7 of 2 
[Section Type] The 1st Type of the part 0 gate 
[Publication datelHeisei 17(2005) May 19 (2005.5.19) 

iPublfcation No.] JP.2003~1 1 7322A (P2003-1 1 7322A) 

[Date of Pub!icatiori]Hei$ei 15(2003) April 22 (2003.4.22) 

CAppffcatton number]Appgcat(on for patent 2001-316913 (P2001-316913) 

[The 7th edition of international Patent Classffication] 

B01D 39/20 
BaiD 39/00 
' mm 3/02 

[R] 

B01D 39/20 B 

B01D 39/00 A 

F01N 3/C2 301 C 
[Written Amendment] 

[Filing datejHeisei 1 6(2004) Juiy 20 (2004.7.20) 

[Amendment t] 

[Document to be AmendedlOescriptlon 
Dtem(s) to be Amended]0041 
[Method of AmendmentlGhange 
[The contents of amendment] 
[0041] 

(Working example 6 and 7) 

As shown in drawing 5, except having considered it as the jointing material of combination as shows the jointing 
material of the jointing materia! 8A (portion of the cross shape jointing material which passes along a center), 
and the Jointing material 88 (periphery) in Table 5, it was the same method as wori<tng example 1, and the 
honeycomb filter was created and marginal soot alimentation was measured by the same method as working 
example 1. As shown in Table 5, by using a jointing materia! with a small value of thermal conductivity and 
calorific capacity for a periphery, it became in l^e direction which temperature distribution does not produce 
more easily, the amount of marginal soots went up by one rank as compared with working example 1 and 3 using 
only one kind of jointing material as a jointing material, and endurance of a result increased further. 



[Translation done.] 
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